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pophilic mosquito, Anopheles minimus minimus, 
is  the chief vector. According to French malari- 
o lo g is ts , m alaria is  not a s  serious a problem in 
the lower d e lta  sec tio n s where minimus is eco 
logically  replaced by the zoophilous sp ec ies , 
Anopheles hycranus s in e n s is , considered a much 
le s s  effic ien t vector than minimus. S inensis  is  
seldom found resting  in side  of houses during the 
daytime; i t  may more often be found resting  in 
animal sh e lte rs . It does, however, frequently enter 
human hab ita tions a t night. Although a number of 
other A nopheles undoubtedly are concerned to 
some degree in  the  over-all epidemiology of m alaria 
in T onkin ,'their ro le s  are not so clearly understood. 
Of grea test concern a t p resen t is  the fact tha t in 
the Red River D elta within recent years the possi
bility of serious m alaria e p i d e m i c s  has been 
created by the increased  numbers of refugees from 
the foothills who have been arriving daily in the 
delta  area. I t  i s ‘reported that these  refugees are 
infected  up to 100 percent with falciparum  and /o r 
vivax  m alaria. This movement of population is  in 
part a re su lt of the devastation  to v illages under 
the scorched earth policy which has been followed 
by the Viet-Minh during their re trea t to the foothills 
under pressu re  of the French m ilitary forces.

OBJECTIVES
The primary ob jec tives of the m alaria control 

program in North Viet-Nam were (1) the estab lish 
ment of an operational DDT residual spray program 
directed against the m alaria mosquito vectors;
(2) the development of an Aralen (chloroquine) 
d istribution program to elim inate human gametocyte 
carriers; thus, theoretically , two links in the chain 
of the m alaria transm ission cycle would be severed 
and on the b as is  of s ta tis t ic a l  chance of trans
m ission, the m ost rapid reduction possib le  would 
be achieved in the incidence of m alaria; and
(3) a t the same time, long-range planning called  
for the establishm ent of a coordinated m alaria 
control organization within the regional and pro
v incial governments which would serve as a perm
anent nucleus for gradual expansion into areas 
brought within the security  sphere a t some future 
time.

METHODS OF OBTAINING OBJECTIVES

The firs t step taken toward estab lish ing  a func
tioning organization in North Viet-Nam was the 
training of spray crew s, which was started  within 
a week after our arrival in Hanoi. The first Amer
ican aid program for Indo-China w as formally

in itia ted  with all due ceremony in the v illage of 
Phung Khoang on A ugust 18, 1950. The training 
work was done in Hanoi primarily on a prac tica l 
demonstration b as is . For purposes of an expanding 
program, each spray crew was made up of one fore
man, one subforeman, and four spray men, and in 
addition, a truck driver, who did not partic ipa te  in 
the actual spray operations. It was anticipated  
that eventually only one foremen would be required 
per crew and tha t the number of spray men would 
eventually be reduced to three. Approximately 1 
week was required for spray-crew  training, with 
two crews being trained a t the same time. During 
the season  a to tal of only four crews was trained 
owing to  the lack of spray and automotive equip
ment and to prevailing insecurity  conditions. 
Twenty or more armed guards were required to 
accompany the spray crews during spray operations 
for security  reasons.

The in itia l spray crew set-up w as found very 
useful on an expanding program where the in
experienced foreman and subforeman each had to 
handle only two rather than three or four spray 
men during the training period when a ll were new 
to spray procedures. Moreover, when an additional 
new crew was to be estab lish ed , the new foremen 
were trained f irs t, then an o lder, experienced fore
man was transferred from an already trained crew 
to take charge of the new crew and the new fore
man w as used as h is  subforeman. The experienced 
subforeman of the experienced crew w as moved 
up to the position of foreman of the experienced 
crew and took on a new, inexperienced foreman as 
h is  subforeman. T hus, each new crew had at le a s t 
one experienced man in  the capacity  of foreman 
a t a ll tim es.

The training of foremen and spray crews involved 
d iscussion  through an interpreter of the basic 
biology of m osquitoes and mode of m alaria trans
m ission, together with the principles of control, 
using modern residual in sec tic id e s . It was grat
ifying to see  how quickly th is information was 
acquired and apparently understood by the spray 
crew personnel, who w ere very cooperative and 
anxious to learn . L ater, each man was given 
instructions in the de ta ils  of operating the sprayer. 
P rac tice  in spray technique w as done firs t with 
w ater. Then, mixing of a 5 percent DDT water- 
w ettable powder suspension  was carried out, and 
practice w as given by the actual spraying of 
government housing quarters and refugee camps in 
Hanoi before proceeding to the t r e a t m e n t  of 
v illages near Hanoi.
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During the training period each spray man was 
given the necessary  w renches, screw driver, and 
p lie rs  and taught to serv ice  h is sprayer. The 
various technique and sprayer problems were 
worked out. In order to prevent stoppage of the 
spray nozzle , the nozzle screen w as removed and 
a ll DDT suspensions were stra ined  through fine- 
mesh cloth before being poured into the Hudson 
2/4"gal. sprayer, which is not considered to be too 
w ell designed for use with w ater-w ettable powders. 
It was also found b est to remove as much paint 
as possib le  from the pump head and rim of the 
sprayer to prevent flaking off of the paint and con
sequent stoppage of the nozzle . A toothbrush was 
found useful for c lean ing  the nozzle opening.

Concurrently with spraying operations, a program 
for the d istribution of Aralen w as also estab lished ; 
however, most of th is  work, due to scarcity  of per
sonnel, was done by the spray crew foreman as 
time would allow , or was accom plished by arrange
ment with local police au thorities. A spec ia l 
Aralen d istribution team with a man to head and 
organize th is phase of the work was planned so 
that antim alarial prophylaxis would be in itia ted  
before spraying of a v illage was done. Organized 
follow-up distribution  a t weekly in tervals w as 
planned but th is  was not carried out in a ll in
stances due to lack of personnel. At the end of the 
spraying seaso n , October 15, some of the spray 
foremen were transferred to do Aralen d istribution  
work, primarily on a treatm ent b a s is , especially  
for refugees around Hanoi. The work of d istributing 
10 percen t DDT powder for louse  control in refugee 
camps around Hanoi and in each of the sprayed 
v illages was i n i t i a t e d  along with A r a l e n  
d istribu tion .

L ate  in September personnel were obtained to 
form a m alaria blood slide  survey team. The objec
tive of th is  survey work was to determine prev
alence of m alaria in returning refugees in Hanoi, 
who were reportedly 100 percent infected , and also  
to compare sprayed and unsprayed v illag es , and 
those treated with Aralen,by taking random sam ples 
of the population. P lan s were made to continue 
and expand th is work beyond October 15 by using 
a part of the hospital-trained spray crew foremen. 
Arrangements were made to ship the s lid e s  to the 
U nited S tates for reading, due to the p resen t lack 
of fac ilitie s  for large-scale  w orkin North Viet-Nam.

ORGANIZATION
The functional a sp ec ts  of the North Viet-Nam 

m alaria control organization were v isualized  as

consisting  of: (1) medical epidemiology; (2) ento
mological survey and evaluation; (3) anopheline 
mosquito control; and (4) training and education.

In order to  carry out effectively the program for 
m alaria control on a long-range as  well as on an 
impact basis , consideration was given to the 
estab lishm ent within the Regional Health Depart
ment a t Hanoi of an over-all malaria control office 
which would determine policy, adm inister, coordi
nate , tra in , and a s s is t  in the guidance and direction 
of the severa l m alaria control suboffices as might 
be estab lished  in  the provincial cap ita ls  where 
security  conditions would allow for operations. 
Under th is plan each of the provincial suboffices 
would be expected, under guidance from the region
al office, to se t up its  own requirem ents as to 
personnel, patterned after the regional organization. 
Selected key personnel would be trained at the 
regional level and would later conduct further 
train ing courses at each suboffice headquarters,, 
Each suboffice would be consigned equipment and 
supp lies from the regional headquarters to sa tisfy  
i ts  needs in the province.

It was em phasized that actual spray operations 
m ust of necessity  be decentralized  into the prov
inces. This required that provincial m alaria control 
o rganizations be estab lished  within each provincial 
cap ita l, including offices and a shop-warehouse for 
m aintenance of equipment and storage of supp lies 
under safe  conditions of control. I t  w as recom
mended that all operational personnel live within 
the province in which they were to work.

During the winter months three of four key per
sonnel would be allowed to come to Hanoi from 
each province for a 2- to 4-week train ing period in 
m alaria control practice  and in princip les of ad
m inistration and operations. The different prov
inces would be staggered so that personnel from 
only about three provinces would be in training 
a t one time. T hese  key personnel would then return 
to their respective provinces to secure  and train 
operational personnel obtained within the province 
and to s e t  up seasona l s p r a y i n g  plans and 
schedu les.

B ecause of security  conditions an a l t e r n a t e  
schem e was considered» Instead  of having perma
nent spray crews working out of the provincial 
cap ita l, it w as thought that a training group might 
be estab lished  in the provincial cap ita l. Each v il
lage would se le c t one man who could be trained in 
the provincial cap ita l and who could then return 
to h is village with sprayers and DDT. There, he 
would train other men to a s s is t  him with spraying;
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and when the spraying was completed, the equip
ment would be returned to the provincial cap ita l for 
subsequent use in other v illages.

SUMMARY OF ACCOMPLISHMENTS

The following towns and v illages were treated  
with 5 percen t w ater-w ettable DDT residual spray 
between August 18 and October 1: Hanoi, Ha Dong, 
Phung-Khoang, Van Phuc, Thach-Bich, Hai-Duong 
(hospital), Van Quan, H a-Tri, and Phuong-Tri.

Up to  October 1, a total of approximately 4,000 
lb. of DDT w as used to spray  2,500 h ouses. Thus, 
based upon the average application rate per house, 
which in the United S ta tes is approximately 1 lb., 
a re la tive ly  large amount of DDT w as used per 
un it sprayed since  a typical v illage housing unit 
consisted  of a wailed compound containing the 
family living quarters and often working quarters, 
a s  well as housing for domestic anim als.

A to ta l of 28,000 Aralen tab le ts  was d istributed  
to refugee camps in Hanoi, and in the chief town 
of Ha Dong and the v illages of Khuong Thuong, 
Dong Xa, Dong Quang, and Ho Khau. In addition, 
the h o sp ita ls  a t Hai-Duong and Haiphong were sup
plied with 20,000 tab le ts  for treatm ent of clin ical 
m alaria cases .

Approximately 20 kg. of louse powder, 10 percent 
DDT, were d istributed  to refugee camps in Hanoi. 
P la n s  were made to d istribu te  the louse powder to 
v illages sprayed.

In October a to ta l of 460 blood s lid e s  w as taken 
from the v illages of Quynh Loi, Khuong Thuong, 
Dong Xa, and the Don Quan refugee camp; these  
s lid e s  were shipped to the United S ta tes for read
ing. Only 410 s lid es  were readable and averaged 
11.5 percent positive for m alaria with approxi
m ately tw ice as many f a l c i p a r u m  as vivax  
infec tions.

FRANK R. SHAW, Sanitary Eng ineer  D irector*

Since 1947, the Communicable D isease Center 
has sought the construction of a building to house 
a ll of its  ac tiv itie s  other than field  s ta tio n s . At 
th is  time the Communicable D isease  C enter is 
housed in  45 buildings loca ted  in A tlanta and 
S a v a n n a h ,  Ga., and Montgomery, Ala. In the 
metropolitan area of A tlanta 16 buildings are 
occupied, and much of th is  space is rented from 
private in te rests  through Public Buildings Service.

On July 26, 1948, Mr. O scar Ewing, Adminis
trator, F ederal Security Agency, accep ted  the 
gift of the Board of D irectors, Emory U niversity, 
of a 15-acre s ite  facing Clifton Road just north of 
the Emory U niversity campus.

A formal request by the Public Health Service 
for the appropriation of $10,000,000 resu lted  
in Pub lic  Building Services contracting for the 
planning of the building, with the cost not to 
exceed $10,000,000. The planning of F ederal 
buildings is  a function of the Public Buildings 
Service of the General Services Adm inistration. 
In most c a se s  the PBS develops the p lans in

♦ S e c r e ta r y ,  C D C  B u i l d in g  C o m m itte e ,  E n g i n e e r in g  S e r v i c e s ,  
C D C .

Washington, but in th is case  it was decided that 
i t  would be expedient to have the p lans developed 
under contract, by a local arch itec t. In the spring 
of 1950 a c o n t r a c t  was awarded Robert and 
Company A ssoc ia tes of A tlanta, and on June 5, 
1950, the firm was presented a building program 
which outlined the needs of the Communicable 
D i s e a s e  Center w i t h  resp ec t to space and 
se rv ices . The constantly  changing situation  with 
regard to building co sts  caused  the Public Build
ings Service to authorize the contract architect 
to base planning on May 1950 prices.

Prelim inary planning soon revealed that the 
original program could not be carried out within 
the price lim itation of $10,000,000. C onsideration 
of th is s ituation  resu lted  in the decision  to leave 
T echn ical Development Services a t Savannah, 
G a., and to exclude the warehouse and shops 
from the program.

At p resen t the planning has progressed to the 
point where tentative p lans for the several build
ings have been approved by the CDC Building 
Committee, consisting  of the Chiefs of the various 
Serv ices, and by Public Buildings Service; and 
the a rch itec t is  proceeding with the development
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